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(54) am<o^$fi uf'^A=:^kmmEimmKm^)'^^Amf^mm^itMi^^Tpe<D9m^m 



(57) [5if!«j] 

Ni. MnA^e,a«ni) iajit±^$tfai^^ja^i« 

# ^ciU-^i: r-ii/ ^ - -^7 A ^r^tj^a^ «Sa5 4 * -r ^ J; 
«Mi|s^i:r;^^^>^A'^b-&«Jfc*ig-&LT/S)|s^^g-&1^g* 



1 

Co. Ni. Mni^^mi£ti^imi:X± 

mm^m<b<mcomi^mmti''^ i nm«± i o o nmJiiT 

BESLiNii-x-yCOxAlyOa (0<x^0. 3. 0 
<ygO. 1 5) ■??«^ni)*)CDT-*Sffl*«l Sfctt 
if *S 2 ti3«CD U 5^ -i/ A -J*«Tl6iEaSf5i^gffl U ^ -i? 

MSB u 5^ o h.m^^mm^m<tm(D^mmi^ ^ ^mm^ 
(D<t.m>u^mt^ 2 %i:iTx-$>^mmm i lw^jb a 

[W*JI5] Co. N i. Mn*^e.S«n.5 l«fei± 

^^^T•^i:5 u5=-'i7A-ij;«ffiiEeiTSifenifflU5^«i7Aa 
^^««^K<bi^©iait;&^o 

[0 0 0 1] 

mmMm.mm bt u 5^ a =:.}knm^mm.-t ^z.}i<d 

[0 0 0 2] 

*t?)ffl*«SgKfflv^5SaSi:bT. S^t^^i/^-^eSf*) 

U5^'i7A-j!l?fl;?ibAs||^'fb^tii£< 

\^x^. w^f^m. »asp^MA^e.«Msi!i*oi§%Asm 
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2 

As<xT:feD, c:©s^@ift»ffi®s®i:b-r4». u^-i? 
[0 0 0 3] Co. ^x^^mmmh-r^ 

•r5yf^•i7A-^5cm^i®M«A*il«)^^^-t^^-s„ b*> 

b. '^^^®'Jf=■•^7A=^»;«^tefi. iS«M^a-r3(Sffl[S 
D Mt- ^SA^ffiT bT b * o i: v^ a P^M* W bT 

a^K<bt»®iia^=^©a®»c«s b> -?©^B«ji-^«ffl 

[0 0 0 4] *©l£i^^ffl— bTs ^^§§2 0 0 0-2 

8 2 6 s^fi^tctt. m.i-^m^^mm.^m^^m.\.tz 

L i.Nil-x-yCOxM,02^ASS^$^^■r^^i.o Sfc, 
!ttP 2000-14995 0^i5j«{;{i. 
«^ig®-^^^~>'i7A^#3.'t;vhKU^'l7A (Lie 
Oi-xMgxOj) -^MabfcL i N i ,_x-,C OxMyOz 

[0 0 0 5] 

[^B,9*^/^?*bcfcai:-rssa3 b*^bft*s?). **B^ 

20 #*s3|sjL,fei^i::5^ i^||2 0 0 0-2 8 2 6 5^^« 

tlBtt^ v> -SJia^^«sc^M®Yb!^*«s bfc--{b-& 
tJ^iEfiirStlKi: bTfflv^fe:r^>;«rfe-t•{i. ^^^^S 

5^ "i; A^ y-tr^b^-^^-fbtitt. ^mmzi^mifim.m-r^ 

©l^Mb. «*«fi^^L i Co02fri.'J:3"'i7A3yt 

!ttiiI2 000-14995 0-^^2^ffi^c:fB«^<^T^^l.J& 
30 =?-mM^'L i Coi-xMgxOzT-^SbfeL iNi ,-x-y 
CoxMyOztt. ^«®l^. fl5fife^nfc|gliKi:«^^{b 

SiJ^T ^ t -5 Rga** bT ^^ feo 
[0 0 0 6] *^B^{i±iBI|)K (3^5^(1 -C^^tlfc*) ©T- 

^ * set -r S CI i: * g 6<J i: t- ^ o 
[0 0 0 7] 

40 [^S*«^t-i)fe«)®^©l *#B^©iJ^H;A-J5c^ 

miEm^^m.m u 5=- -i? AM#^s«-&^<b!^tt. c o . 

N i. MnA^e>S<Sn5 l|lti±^^tfS^^JS<fe±fll 
J^TC^fcb. »S^^JBO-a5*An?B«lbfc'J^'> 

Ail^^SIS^K-fbi^-t-feo-c. ^'J^^'i'Aa^^jH* 

[0 0 0 8] m^comm. mi^n\,^vxT 

©^m*f#fco m^\t. a*«Ej5S;&L i N i Ojii-rs 
50 'J^'i'A^->'>-;na^K^bi^tc:*30-C. Nii^-^'h©- 
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V'^02^(DSSimiz{^-^rf^mmmtt2m(Dfsy3m^mm [oois] 

IEfiSrS^Ht^^|s^<D^^«^'^b AS'J^ ^ I ^ 1 1 ■> d :i i: <±, iE*i [0016] <.')^<t^ Aa^^jR^*-^eYbt(> *^BJ® 

<0?iS«®{£TS}tli©J-r5c:i:fe:o«:iS5o -T^rfo^^ *)^^l.m^^mm.^<tmtt. Co. Ni, Mnipf, 

-flSt^IE^tts *J*)|*©iE«gSiKllS^^^a*^^^<tt^•i^« lO M«tv-5 l«W±*#tfig^^M*±«]gg^^i:L. k 

tbfct)®*> ^SI5^<Z)««#:aB{C^^p. l&^tbT ^^bi^-r-feSo JSip-C*). ^Ybjl^«tiiAi?S< 4 VSR© 

?gfiK^nSo bfcASoT. iE8iMi^g«3|*®#:Sr^'fb*s U5^'i'A-ifeem*«j«-C#«^: i:^©3as*»^. a* 

5S)K«^SIt3iilbTt)s IE«itS^K*JJ^i; ifia^K^^tl^tlL i CoOz. LiNiO^. LiMn^ 

[0 0 101 *^wj±^ ±HB»Mt:St3u-c5&^Fixfct) ©itefig5S;-e*$ixs«ari^®t)®:etft?ja:<. iteaflijiic 

©T-^D. *^B^©Uf^'^Ajl^^J11«-a-iK-fbW*> U tiif^Li^ Co. Ni. Mn^ffl+J-'T b ffl-as:^ A 1 
f■e'Aj^^^S^t-&KYbi^^Ci^^^Tjgi^^g©-gB4A ■ffe©5ci«T-SJfeLfc*)©*^tfC:i:S:lti«t-So ^ 

i-eg«iL. A»o. Ai<Di?]'^^m^^mi&ettm^^ 20 ?,tc. 'fb!^aiiiiifig®t)®^»:tT-«c<. -aj®5cm**^ 

gi5i:T-P^cS*)®i:bfc*)©T-fe^o iK^«®3£«?fflA a^fcttilfiJi:^S#Mb^a^ifflfie©t)©**^tfCii: 

^^mm^mitmcDit-m^ih^'h^ < b. u ^--^ ASi^ [ 0 0 1 7 1 s^iz. mmmm.ifi:k^ < *»oj±t!t6<js<ffi-^ 

fe. 3(5ir?|*iaJOAl®SiJ^tr/J%^<-r?)^i:TN ^©-a5^AlT-«8lb;fc«S'Ji2?'JM^^eJS«?tU5^"^ 

m&«JSEbfe«-&©^«©i£T&Pna<J-r-5c:i:AST-# A^y'>-;Ht-&^-fb!^*fflv.^ci:ASiiSbv>o ^com 
So -^©imfiKA^MfiESL i N i i-x-yMe,A lyOz (M 

[0 0 11] bfe*soT. :*:*B8®U^'^7Ajg^^« ettCo, Mn. F e 1 «W± ; 0 <x g 

^KYbi^^IEMrS«5»i: br-iJ;«ffe^«^bfc«^{c O. 3. 0<y^0. i 5) T«^tiS*»©S»fflrs 

fe^-^{c:*)*©^*^Mi#-ri)Ci:As-^^i.-b-'f i'jl/!^ [0 0 l 8] Al©g^fiJ^. -OS t)Mj5KSE;{ci5(t5y 

[0012] S fe. *^B^© ij 5^ AM^^S«-&^fb 0.15 ©:®-^ttMglSy^*S:;*c ^ < D . ^ ©Jfifi^H 

tJl±. -€-®«jg:&ft?:1${cK^-r-5*)©-C(±^CV\A*. * ©t)©(Clt^. ]Efil©^a*s<£Tb-Cb*d*»e>-eS> 

«W®S!3S:&ffitJ;n{fia«t:iS!it-r5c:i:*iTf§So So 

t^iD-^. ^§tm(DU^'i>2^mm^m^-^m<t'^(om^ [0019] co, Mn. f Btfbmi£ti?,7tmMe 

t^m^i^xmnM^<^^m^mnm-^j:mt. mmm ^^b-r?)fs»j*mfc-ro Mefc:j;i,ijss«iis^^bicj: 

[0 0 1 31 ^*!)'J5^'i7A-«^^iSJl3|st^iiMbT*5 SlciJt^-5x®ffi{±0<x^0. 3 i:-r5Ci:*sM* b 
■t®^t:7';v$->i7A-fb-&!^*il-&b-r«S5figfSii x>o. soa^tt, ci®»i®®H®ti®k:Jt'<> 

tt?. U^'i7AM^^«1*-&^-fbia®J(Sr^aMja^©r ';5=-'t7An>y'^;V«^^<b!il©i!gfflt4Aiffi;TbffS b< 

-^7A©f!|-^:feM^^j6R(c43*:j--5T;i/^ — ■i7A®iiJ *:^^ip?)-^?fe-2)o Cottt. Tt^M^tcj;:^^ 

-&J:f)*);*;^<-rs::i:AST-#So aiSTS:fflix.i.i:i:t)lc:, Li (Co. Ni) Ojtt^ 

[0 0 141 Ltzifi^x. :^mm(Dv^'tfM.mm^mm mmmxib'j. ^^sffi^4®fiT*s/MSfc:4:if^l!)S^;^r^a 

A*fiito-r^»:fe-*ttrfi*^fiKT-ts±gB*^B^©ug=- fflt^sci^A^i on* b^^, 

'i'Ail^^Sa^^'fb*^*. ffiffitC»jgT-§-2)*ai:& 50 [0 0 2 0] *^B^©'J5^'>Aai^^ja«-&^ 



5 

55:S*)©fjfeS*s. ilU5ettJK^affiA»?)l*lg|5t:R)*»o-r 

[0 0 2 11 0u^K. U5=-'>Aa^^«[^-fb«3**ija 

figSCL i N i ,-,-,C o,A 1 y0 2-^^^tLS*)CDT&.5 

m-^unt. iSL^mmiit. li. ni, co, ai. oaj 

^;H:b-Cl: (1-x-y) : x : y : 2CDiiJ-a-i:35: 

[0 0 2 2] sfe. ila^^e8!5tt^ v^^j^^m^mm 

'^m<b!^(Dm.T&m-if e> 1 n m W± 1 0 0 n mJWTfflJP 

•5^^#'h$i>*^e>-r-fe5o s^^rt. i o o nm^mx. 

^t. ■e®ffji®HcD*)CDi:lt®[br^«©fiT^iS< 

(xps) {cj;5^«fT'aij^bfcfii<fe$Rfflf So 
[0 0 2 3] «ti3. >^^m(DV^'^Am^^m^^mit 

®^t«JRi^^tt2%J^jLTT*sc:i:Asg|*bl^o tmnsi 
*sii,Tb. 3ESStm*^»?iSbfcJ®^{c^Sd5iST-rs*> 

[0 0 2 41 cd-c. ss36««^i:ttx mm^jiz^tum 

BEASf#e>ni.<^«:&lti*-rSo fifJx.«^ LiCo02^ 
L i N i O 2^SriEfiiS#jKK:fflVA. iPO^^#^et^M 

-,±«£Ett4. 0~4. 2VSfti::ftSo 

[0 0 2 5] ttii^ ^Bmmizti\>^xi*miiRmm (%) 
{ 1 - mnmr'^imyyEmmmmim) } x i o o 

[0 0 2 61 < U ^ ^7 AS^^JS«-&KYb!^©«!iS;5 

^> *«B^®1J^l^7AJl^^JS1S•&K^b«^tt^ ^©iSjg 

> :^^^^izm^-r ^^(DXitm>lfi. :$i^BM(Dm'M:^^ 
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[0 0 2 7] (1) mnm-^j:.m. 
«si:&^i^bTJS3|e^s■^*^#sxet?&So 'jf^e^A 
$>ii«^©S:^^$ijRg-rs*©-e{i^i'>o m^(t. 

J;<. Uf^-^AYb^igjtS^^JBYb^i: 

10 ©?g^JlJ|4©^«l*ggfflb-C*) il^o 

[0 0 2 8] T;i/5::^'i7A<b-^i:b-rtt. 7kKfbT;u 

^-"i^A. {iKT;i/?::i>!7A. SSKr;U 5 ::i>i7 A^^ffl 

b^i:v^i:v^asaA»^, 7kK'fbT;i/$-'^AS:fflUSC: 

[0 0 2 91 Uf^-t7A-a^^JBlSJ(s4i:7;i/5-'^A<b 
^tii:©Ji-&«i. jlit®«&*»:©ii-&tc:fflv^e)*i,t:i^5^» 

^V—. ?L«$^*ffli/NTjg^-rtiff J;^^o U^^'t? 
20 A-»^^Jg(Si*i:7';i/^:^"l7AYb-^!Kli:©S^iiJ-& 
tt. a B<J i: f S U ^ •t' AM^ifeJS«^K<b#)®«Ifigt:£; 
bfef!J-&hftvJS<fcv>o ^c*5^ r;i/3::^'t;A-fb-&i^®?l 
^iy^*^*c^ < fS i:. U 5^^; A^^^JS«-grS?<b^® 
«IJ^t:^3^:^S7';^^^'i?A®SIJ-&3&s:«c^<^:5o ^®^ 
ffifl»J{c^-rj;a{c:, 7;i'^-'i'A®S!)-a-**;*;^ < ^tsi: 

®JS^A*ja^^t)®i:J5:i) J;d(c, $ --i; A^fb-^^^ 
®ii-&f[|^*iBfi1-n«ct ^^o 

[0 0 3 0] 'j^^-i/A-M^^ajim. ±3i®jit). 
30 't(Dmmt:^icmm-r^^(Dxittj:<. -e®^«;5&4» 

#t:*iM-rs*)®-ctt«tv^o 0>Jif.K. fetTt:gliwrs2 
o®:$S{c:j;»?^iifc:WSi-r-5c:i:*s-^§i>o bfeA^o 

T^ J-:iT®:^^A. B®^^■rtL>{p^:*XS®Bu^c#4^)T 

[0 0 3 1] (:5^A) *75^ttx Co. N i. MniP 

40 ;^aT-fcSo U^'i7A-^^^Mll;^ 

U ^ -^7 A - ^^^«-&-fb-gr^ i: S o /Si[s^^l^xa 
*x *:&^*^«)fc«lfiKt:bfc®-&c:tt. Bfl<j«!)T'*5 
•J ^-i; AM;^^Jl«^^<b#i®mfiKt/«; bfc U a - 

k: J; f) «f m f SiK^®«^S S n > h D # 5 fe 
[0 0 3 2] Mi^^JS*Ri'r:t>i:bT^trffii:bT 

50 it. :i^m^<Di>(D^m9i-r^'j^mifii!>^ztiPb. mx. 
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v>:^J>. «^Kx'>:^f>. BfKx'>;«r>^S:fflV^i,ci: [0 0 3 8] (;5&B) Co. Ni. Mnjb* 

S:^tfffi*jg-g-LTfflVAn«<tvAo 10 v^OA<b-^mt:m-^Lxu^<^A-m^^mmn^m 

[0 0 3 3] Itc. 'J5^-i7AM#^ait^K{b^4't^ S:5^-r&S„ *;5^{cJ;i^{^. v^oi^^-M^^mm 

^©«®ig*liO. 5~2Mi:75:SJ;-5fcipS-r M^^K-fb^acDMBEfc/Sbfe 'J 5^'^7 

Sc:i:*saSb^^o ggt:f#s::fc*ST-^i)o ^^^JSzkK^bWiffl 

[0 0 3 4] U^^-^A^^tfSiT^UA'jTk^JShbT *t«gijr-5c:i:*ST»#Sfc«)x -^©J&^t: U AYb 

Ybu^^-'i'A^kSjStt. 0. 5~2Maa[(Diga®*)®s ^^mmn^'^^ztifix^^,, 

{^ffi■r*c:i:*sa*bv^o «:*5> ±fB^*^?«©aK*5 20 [ 0 0 3 9 1 a^^^^PB-f 3t->i: b-C^tr^iJj;^* 

K'^btI©«a^{c^SbT^tl[^^i^■r^^«J;^^o i>o 'J*jg®i: bTtt. TkK'fb:^ h V -i^ATkS 

[0 0 3 5] ±i3s/s*i9-tcfTafe4i){c. fiiij^a. ± Ti^m^tti V >t^ A^mm. T>^=.T:^m^mi^^^z 

U7l<;^®t:aTbTS/S*^T^{^J;l^o ^fe. Rmitm U -t; A^k?g^g*ffl^^:^,^ i:>(f5S$ b^^o Tk^Yb^bU'^ 

^^b•r^Ta^i:*sa^l^,,^„ A*?§M*fflo?>a-&t{i, i~5Maa[©igsffl4)® 

i:.oizmmt?>citifim^L<. ^(omit. ii~i2 [o 04 o] ±aBSji£;<fc±&— tciff^fctot. ± 

MS^ffSfeto. 2 o~8 0'Ci:-rs^i:*sM* biAo bTS^£;*fT^^^J;v^o ^©ftfe. S/i£;^{«t=^t)±83;eriS 

[0 0 3 6] ±13 U f^-^ A-M#^M1S^<b^tJ{i?5fc^ Attie^K J;^,^o M^^:^m<tmi:i:immii bTf#6 

<mtiyxn^ti?>tcii!t. dti^jsgiju iJfctt^^fTo tvsfcK). cm&agiju jti^^^fT-ofc^, u^^'i'A 

bT 'J^'i'A-jg#^S1*^fb^i^S:f#Si«li$g^SXS [0 0 4 1] U5^'i7A^b^!^i: bXttx 7izmitV^'t7 

«#^«^fll^:f SCiiJ&s-^^So A, jg5KU^"!7A, ffiSU^'?A^SflH,>Sc:i:*s-c# 

-[0 0 3 7] ^©ffi«*jRffl-rs®-&> mmm(Dmm^ 40 So s/i5<4A*j5i^i:v'>'5afi*»e>7kK<b'j^';7A 

miA. mmmmm. :^Tmmmmt:mr>^x^if^itxi^„ ^m\>^^:iiiifimmL\.^o m^^ts iim©«j«:®s-^{c 

AS^^M^-^Yb^CJia^^g^^^lSbT. ai3ttlSr^ ^^Sfi*— . ILf*^*ffl^^-CS-&t-^^^iJ:^^o 

^<Dmm^<,'^^n^>)^'^A-mm^m^ib-^f^!i& {±. g«ji:-rsu5^e;ASi^^]S^-&»fb!^©ii4gK:jiS 

^ ixs 'J f^-i? A -a^^jg«^{b-&«5«i^*sig|| btJlg [0 0 4 21 ( 2 ) M^xs 

^{b^©fi^^stt:*:^ot)®i:«cSo Ltzifi-^x. Mx mmm^Txt^^Lxv^'tPAm^^mw.-^mtm^m 

m^mmm^mi'^rzm'^icn, {n-mm-^fttiam^^ 50 ^x.mx&^o ^mus.^t. 7 0 o°cw±i 0 0 o-ctt 
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[0 0 4 3] ;ft*5. ±iB;^^B-C-pS!bfc'J^-i7A-il 
T;!/ ^ - |j7 A ® iij-^ AS;*; ^ < ^i: S o 

^^mm.-^m.ih<ii!/i(Dmmmm-G^^ u ^ •j' a - acmritcD 
jEIS t A«i©F^ * >; 5=- -i? A -r ;t >^^i6 ^ -a- -5 l^2k«P 

[ 0 0 4 5 ] iE«itt^ ±xBbfc<t^K:. 'J 5" -t; A :t > 

lE@-^«i:Ufct)fD^. r;i/^:=.'i7A^®^JBfSi!i®m 

Sto S C t J; T JK^-r S o 
[0 0 4 6] *||ffiff$^T-tt. JESiStJKi: Lr_h8B 'J 
f^-t^AS^^IS-^^^bi^^ffil^^o *^B^ffl«; 

';5^'>A^^^ji«-^K'rb^As#45-rso bfcAio-c. 
' stn45r»I©iEfiifs^^H^^J|s^i:s^l^b■riE«^^stlgi:-r 

S«J5E Srggffl f .5 C i: T- # -5 o 
[0 0 4 7] iE@tcfflt>5#«#tt. iE1SfS%K»®« 

2 a Jil± U CD * ffl V ^ C AST ^ i, o 

:7>y^Z^A4?0#7>;/^Wfli^ :^^';7-Dfcfb>. # 
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[0 0 4 81 iEm\znn^-^^nm\i. ^mv^'t^A. 
U5^"i7A^^^s. •>-^^^^c:uT^ 

LTJfJfiK-rSC i;AST-^So UA>U, 7'>H^'l'h®:^ 
ai^*#ltb. ^^t4{c«nfc'J^'i'A-i>j«Tt6i:f S 

i:-rsft«i«:fflv>scj:AJT^5o ffiffl-esSj^iRi^S 

®*Wb^%^jE!E<*. ri-i7x^®i^«i*:As^(f e>n 

i:bt:(4N-^5=-^i/-2-t:DU K>^ffl*«I^SU*ffl 

V^SC:hAST•#5o 

[0 0 4 9] iE1®i:*«i®^tcSi^^ni.H2>'^b-^' 

20 its iE^tnmii^mmi.^^mmm^uwi>x-< ^> 

>^©^v>^tE'?LM*ffll>SCi:AST-#So 
[0 0 5 0] ^^;!K««?«tt, *«l?§j«{c«)i¥R4^SP$ 

«® 1 fctt C tt ^ ffl 2 M W±®?i-^?fi«: ffl V ^ S C i: 
30 As-r-#So *fe. jg^^-&S«fi¥IHi:b-r{4. 

-SC:i:»cJ;»5 y^^-JzA-f 2|->*^bSL i I, LiCl 
LiAsFex LiBF4N L i P F.^S^ffllN^Z: 
tAST-^So 

[0 0 5 1] itis. ±fB-fe>'ib-:J'43J;t5ii^2k««PISi: 

'l^W— i:L i C 1 04^L i N (CFjSOz) 2^©U 
f^-i? AJg^ffiffl bfei*^^H^*:«^K*fflv> S i: *)T- 

40 v^?);ii:*)T-#5o 

[0 0 5 2] W±®t)®A^?.Mj5!g^n5'J^'^A-ij?« 

Tte-efei)As, *®ffj^ttrn' Rias^® 
«>{?ot)Oi:-r2)C:i:As-ct-5o v>-r*x®ff^*^«S 

43 cfctJ^ft«iiS^*-C-®F^&^n^tv^ii^*-5 J; d b 

b-r «rtfe*^f!g$ -B- s c i: As-c ^ ?.o 
[0 0 5 3] <ffe®5IMJf$®oi^S> J-:l±. *^B^® ij 
50 5^'i7A^^^JS«^K^b^i3J;Uf^®Mjt**ollMiB 



(7)$PI2 0 0 3- 1 7 0 5 5 (P2 0 0 3- 1 7 0 5 5A) 

11 12 

wnz-Di^-c^mi^tzifi. ±3&i.rzmmmit~'mmm [oossi pisk. Ai<DPi^<D3^ifimt3i?>^)'f-'>i^ 

^^(Dmm.i5mt.. ±mmmBm^i^ibti.x. ^si#cd o. sCoo. .5ai„. ,02T-«^ti5*.®4-y->:7-;i,#^ 

^ »I^tca-3(,\Ta^®^Ms eJtS*ii6b*:ll'5'<DJB«-e #A l 2cDUf=-'^A-!:/'5r-;i/«-^K'fb#Ji:x S&jeRSCL i 

*6S1"5Cli:*ST-$5o Nio .Coo. isAlo. i502-^«^ixS4»CD*-y->7";i/ 

[^5Sfi?ij] ±w.mmMm\zm-^\^^x. i&^m^\^^n^ l inio. eCoo. isAIo. 202T-g^ni)t.©$r-y-> 

a-<?SitLfco tfc. tie*ffl®jig7^ffi{Cct»3> m.=fom. lo [0059] ^^tc. ±f3«!ii;>5a{c4bH>T. u^-i?^ 
^^mm-^ihrn^mm. u^o lt^ ^ u f^-t? ^K^b^sMM u^o $ -r. 1 u<Dimih± h u -j? a7Jc 

=j-^h.M^^mm.^mhm. ^)^^h,-^mM(omm?^ ' ni : coAs^;ntt?o. s : o. i s^j&siotrri 

[0 0 5 5 ] CJ^'i'Aa^^S^-^K^btl) K-fbT^ h U ">A*jS?ftK:Na : (N i + C o ) ;i/Jt 

(1) 111 i^'J-XtDU^-i7AM^^M1t-&^{bi^ -ei : 0. 9 5 i:*;?.J;^{::?^Tbs M^^m^t-^'^^ 

J:U -^O-gP^Co^ Al-CgfftUfc^|iJE5lJ*tti^ 20 l~12T*ofco LT. «f ffi bfcfb^ife^«SiJ, iJfe 

mmmcDV'f-'yA-'y^jvm-^m^t'^^mmLrz. >&: ^bfc«. 7k^fbUf^>^A<£. Li : (Ni + co) ifi 

feo -fb^^i:ai^^fe«<b-&i^i:©il^MJ|s|-^fffco 

10 0 5 6] ^•r^ lM©*K<bU5^"^7A7k^*gl L* [0 0 6 0] ?#f,*lfc«J5=->i7A-Mi^^iSJKi|4{w. *K 

S^:tfX$^«bfeSgffl^^{c:ffl«bfeo ^{C, IMCD •fb7;i/^-ii7At:. Li :Ni : Co : A 1 *s^;uJtT- 

J^K-^f-^^K ii^n^'VI/ h«D«-7j<}g^*. N i : C o 1:0. 8:0. 15:0. 0 5 t'SS ct o b> 

As^;utt-e0. 8:0. 1 5 i:^[:SJ;otc:?g^b. 0. mmmm^Ts 1 0 0 0°CT- 1 2B#P^^fiR&fTl>. 

9 5L®7jcSf^«i:bfeo z:®*^**. L i : (N i + "^A^r^v^^Ht-^K^bi^Sf^fco «aj58:*«ft: J; t). 

C o ) ifi'^JVktX 1:0. 95i:^i:5J;^ {C±B37jc^'fb -i- A:::i 5> ^)Vm-^m^t<mm.^(DW-mm,^mm bfc i: ^ 

U^'i'ATk^SSlCjSTb, U5^'i;A-S^^il«-&^b^ 30 5^ MfiESCL i N i o. sC o... .sA l ». osOjT-^^tVi, 

«a**fHi^*fco S/iBlgftH:3 ox;. SiS4'®pHfii U^'i7A::iu/'^;HS^K'fb®Jt:$)ofco l^-^y^f-t; K-^y 

tts 1 l~12T-^ofco -eb-C. Waib*:«^'fb-&i^ ^Jm-^itm^. ■9->r;i/S##B l ICOU^^-^A^ 

^s^»ffl^T-ei«e^*ibT 'j^^-fA-iii^^M^^ v^)\^m.'^mh^h bfco 

^^&i«*f^7'{cJ;o-r-;5|pllc^jll|-r5i:t%a«3t®t) asSrCo. A lT■a^^lb;t^IlJi3y|JS^^^«3g®Uf■ 
®-e*i)o ^®IHltel»^«^Sffl^,^-C^ l«Sgfe{4^4^«M '>A^>>>5r;i.jt^^<bigJ-e&o-C. A 1 CDiiJ-^CDs^AsS 
160m/s, S8»^ettd^«5 OmL/mi niibTRS U 5=-'>A::i«;'-ir;Hg-^KYb%»^ 3ffl!St!!jibfeo 
-^$?i*«bfec 40 [0 0 6 2] t-r. lMcD7KK'fbU5^'t7A7K?S^ai L^ 
[0 0 5 7] iitSI2^S^{c»?,fLfcU9^'i'A-jg^^ja M^:yxS?E«bfcS&IB^S{c«icbfco i>!tc. 1M(D 
^■^^t^<miC. ^m^tT)V^-'t;J^^. Li : Ni : C mm=-^y^JK mm=i^^)Vh. S^^r^U^-'i^ACD^Tic 
o : A 1 ifi'^Jia.X 1:0. 8:0. 15:0. 05i: N i : C o : A 1 1fi=E)\^tbX 0.8:0. 1 

mmmmMTF. 9 o o°ct- 1 2^p^ 5:o. 05. 0. 1. 0. 1 5 ttsi^j^oiz-^ti^ti 

^^^m^v^'i>i.-y^)vm-^m'(t^^mrzo s^b, iLcoTk^mti^tzo zco>3mm(D:^mm.^. 

*flCj;t)v ')^<y.i^-y^)Vm.'^mit,^m'?'(DW-^m^ LI: (Ni+Co+Al) As^^nt-ci : 1. 1. 0 

*«tSbfei:C5. SasKSCLiNio. sCoo. .5AI 5s 1. 1 i:35:5<tafc-fn^tL±l37fcKfbU^"i?A7k 

0. 0502T-«^nsu^'i7A:^«>^;Hft^efb!K)-r-$)o ^?S{c:?STb. L i -N i -C o -A iTk^lbi^^WtB 

fee :^^)^'^i^-y^)u^-^m<t^^. -f-vr^us-^* $-e-fco 3 0 °c. s/^;4^©p Hffltt. i i~ 

Al KDU^tfl^-'^f^JVm-^mib^ti^tzo 50 1 2-r-*o3to ^bt. Wmbfc7kK^bi^&^*»Ha 
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[0 0 6 3] mm$^mw^m^tirz7mit^^. mmm 
mm.T. 9 0 0 °c-c 1 2 mm^m.^n\,^ ^y^'^h-^^fr 

f!|-&ffl{i>*t,N;i5i*^?>Jli(c, lEsKSiL i N io. aCoo. .6 
A1o.os02n L i N i 0. « C Oo. 15A 1 0. 1 Ojx LiN 
io. «Coo. isAlo. >5 02-eS?tL5 U^>i>Ar:^>»/r;i/ 

-fb!^*^ JlilC. it>7";i/#9# 2 K #2 2, #2 3® 

[0064] <U5^>>A-ry -Jr^Hg^Hfb^© XSBm?* 
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(XPS) :«-#f> f!!3ib;t#Al 1~#A1 4, 
#2 l~#2 3^D&U^'5A^>y't^;^^fi^KYbiK^K:-^^^ 

7;i/Ms;i7 7 7"fS PHI-5 5 0 0MC. XSIJi: 
MgKam. 45-«f«J® 8 0 0/zm) o #A 

10 |5l«K:XPS^«fK:j;Dai^Lfco ci*te)£D«es& 

[0 0 6 5] 
[«11 





Al#«iiJ^ (%) 


Al^tE^^-^ (%) 




No. 






(nm) 


#A 1 1 


6 5 


3 5 


2 0 


#A 1 2 


6 8 


3 2 


5 0 


# A 1 3 


7 0 


3 0 


7 0 


#A1 4 


7 3 


2 7 


113 


#21 


5 1 


4 9 




# 2 2 


5 0 


5 0 




# 2 3 


4 9 


5 1 





[0 0 6 6] aiitJ^ *^B^®S!i§:^feT-«!jgLfc# 

Ai i^#Ai4(Dv^'i'j^-y^)um.-^mitmit. t 

^Sn5T;i/$:::'i7A^i*:® 6 5 ~ 7 3 % iliSVxffiT-afe 

SCi:*itoiPSo #A 1 l~#A 1 4CDU5^'i7 30 

>J» A ®S!)-& J; 0 # ftSy-^-^ t;u 5 >J7 A S^tfJia 
fc#2 1~#2 3(DV^^A-y^jm-^m^\:.mi:i:. m. 
iDi^-r. BS|H]DffiT?&ofco ^i3x celt? r^Hj ttt 

[0 0 6 7] tfex #A 1 1~#A 1 4©';^'>Ar:-; 40 
'5^;^«-g•K^b^^{CO^,^T^ -?tV?,®JfS^^«afiEtCiJJti)T 
;i/ ^ H7 A CDiiJ-&<fc D t) :^ # «ci!l^-C T^l/ $ ^ A 
tr*i^^«®«»®iP^{±, Jlft^*®A>?. 2 0 nm~ 1 13 

[0 0 6 8] Lfcisot:. *l6B^®Sjg*ffi-rSiibfe 
^tr3e^^«Sge«:*-rs*©T-$>.5c:i:*sfit^-r-tfco 50 



^©iiaiF«iggP©JP$tt. U^<?A«^^«« 
■&K^b!^S:«iii-rsp^©T;u 5 ->j7 A©^l^gy-&*S!lffll 
•r s c i: t J; o -r PS-c # i) c t o fc„ 
[0069] <U5^>t;A^>y ^)m'^m<tm<Dim^<t, 

M3iLfc#A 1 1. #B11. #21©3o©y 

•fbSrSJ^Ufco #U5=->i'A^^;'ir;w«-^^<bi^^iE;^tg 
'^ffi:L-CftS!ibfei^-h)|^©iEffi*2 X 2 cm®:*c# 
^{3^»f b-CiE^i: UT^^^feo ^iS, 3©^/— h«© 

i:Pltll®t)©t!S>-So A«Bk:{±> iE@i:Illb;*;#$©L 
i^lS^fflv^fco iE®i3j;VM«i*, IP^2 0>tzm® 
^'j >^Dev>S-bMu-^*^bT?tiRi$-a-> 

-C3 : 7J3ig^bfcS-&S«Efc:, LiPF6*lM©iS 

[0 0 7 0] wm\^tz^=.dmm^. 6 o -ct, o . i 
c(D-&mmx 4 . 1 v*-t?««gs^aE3gs*ff ofco 

3S«I^MIi2 4l^ra-^*ofc„ *4b\ =&-JRSife®«^ 

(IC) iibfco 3E««lT^x ^-vmM^mi^x.. =& 
iJ5=-'>A^5;'^;i/1S^il<b«J®i*«S*»fco S 

5^ii7A^-y'5r;bM^K<bi^tcovA-r, p«;^4'-r-XM(B]«f 
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m-^m^it^cDimi^m* (%) ^wtHLtzo ^v^<t^A 

[0 0 7 1] < U ^-^ A -»!«m«DYt«»> ±5B# 'J 

i:L.t:iSJiicDN-;^5^;i'-2-hrD'j ^•>4^^^L■r^ 

— Y^<DJEm^Wm\^1t^ h^ftCDiE«itt5 4in 

mx 4 5 0 mm®:^^^{C^B?f btffll-vfeo 
[0 0 7 2] ?f(pl^-H:i,Afiitt> MMfb^ V;!j-^>x' 
f ^'Dt-X (HmMCMB) S:rSi^K^:bTffl^^ 
feo *-r> ft«g?S«lSfc3B:SII«&<bMCMBCD9 Oas 
iiS«?fiJi: urcD^ifU 7 >i"fbt- 'J 7='>* 1 o«ft 
SPii-^b. ^3iJi:b-ta«®N-p<g^;i/-2-t:D'j H 



T?. dCD-^-;^ hJK®^aS-&***JP^ 1 OytzmCD^IS* 
«*t:®MB{c^^ b. ^^^-^s ^©»D— ^i/zrpxt: 
'•^fiS^SifelMffiSAs 1 ~ 1 . 5 g/cm'i:*S*fffi 
Sib> 2^-h«OA«i*f^iS!bfco dOi'-httcAfii 
{i5 6mmx 5 0 0 mm£D;*;^^lC^»f bTfflV>feo 

[0 0 7 3] ±iB^n^ixlEfii*5<tlFftSiS> ^ix?>© 
^tcjl^ 2 0;Cim^ taS 8mm®*'jrDhru>«i-fey? 
^'-^^'*8fe^7?^lilb^ d— ;i/«omfi|<*:;&JBfiebfco 
bT. ^(Dmmi^^ 1 8 6 5 Q^HMff^mffe-ir— ;^ 

(^gl8mm<^. :g^6 5mm) tifiSb> #zk«#? 
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— /tf;*.— hi:i;ai5^;i/:i;— hi:Si*:«tbT!3 : 7 
tcs^bfcii^^i^k:. LiPF,*lM©Ji«1?^«? 
bfet)®*ffl^,^feo 

[0 0 7 4] &i5. #A1 l<DV'^^2x-y^)Vm.'^m 

it^^mmismmizmi^tci'j ^<i> 2^-»:mm^# A 1 1 
©ijg^-e^AiiiJjm^teiib. J-XTl5)«t. iE@?St;Ki:b 

10 [0 0 7 5] <amittt®fffiDi> ^tSbfe#•J5=■•^7A- 
m 2 C®^fliftt?3£S±{BS£E 4 . 1 V *7J35mSff 
^®a^ SM^j*2 cro^m^ST-SifSTRsmma. 
0 vs-c-jK«*fTat)®i: bfco d®3i6i&«®sjcii^» 
bs iEfiitgig5S®^fi[«s$.fc ?) ©wwati^a 
^pmbfco 

[0 0 7 6] ilfcl,^-t-. ^v^<^/^-»Lmmi^ii^\.. 

20 ®l|{8fflajK3SH®±[Bi; g $n-5 6 0 •COMK^f^T 

TV 2 c®^mm-r-5Em±E«ff 4 . i t- 

3S«5:fTV\ i)JV^t:«flS3BS2 C®^«»ST-SjlSTRBm 

m3. 0 vs-eia«^fT-55SSJfm* i-y-'f ^^^bfcu :i 
®-y-'f ^;i/*-g-H-5 0 ot^-'f ^;i/?Tat»®i:bfco -^b 

«jaB»«^fix 1 0 0 (%) ] A»t>#U^"i7A-i5u«?fe 

®^s*n^^ (%) *«fefeo S';5^'i7A-ijjffifft®± 
30 nmmiSLmm (%) . *ow«!t«^« (mAh/g) . ^ 

a«li*sts (%) ©«**2t:^ro 
[0 0 7 71 
[^2] 











N o . 


(%) 


(mAh/g) 


i%) 


#A 1 1 


1.79 


16 4 


8 0 


#A1 2 




16 0 


8 3 


#A 1 3 




15 7 


8 5 


#A1 4 




14 9 


8 6 


#B 1 1 


1.61 




8 8 


# 2 1 


2.0 1 


16 5 


7 2 


# 2 2 




1 6 1 


7 5 


# 2 3 




16 0 


7 5 



[0 0 7 8] «2ipP,. *^B^®g!3t:)5^T-l!!iSbfe# tfc«{bT. ^«^t^{J-^<*:aitSilS^**^ ^tl^ixl. 

All. #3 1 i(DV^'^A-y^)\'m'^mitmt. u 7 9%. 1. 6 l%^:/J^$^^c:i:*st>^pSo ens. M 
3l5&-CS!jgbfc#2 l®y^>;7A:^«;;'!r;Hg^SIYb^i: 50 ^«SiS«?fc:ij{:tS7;i/^ i^-^ A©#«EfiJ^AJ;*;tir>fc 
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[0 0 7 9] ^tz. 'BiX^(DV^02^=-y^)l'm-^m^b 
, iiJS:iEfii?£!gJHi:b-rffll^fc#Al 1, #B 1 ICD-iJj 

tlx m&mnmifis o%i:».±iiM\>^'b(Dt^^rzo 

tl^o 10 

[0 0 8 0] #2 1~# 2 3cD-J5:^Tl6tt, 5 

0 o-y-'f ^ )v^(Dmmji/mmtfii 2~7 5%i:fil^4)CD 

-C^StDt^JU #A1 1~#A 1 3CD-iRS?fttt, «J 

WiS«^S*s^ tL ^ CD •& CD i: Pi^-e s {3 A^t. f> 

^»*ij^^tt8 0~8 5%i:iSl^*)CDt?$>-3fe= o 
«*fT-ofc®^t:4)-f CD^fi?&i|!tj#-rsc:i:**-t?§S^ 20 

[0 0 8 1 ] iA=?-^m^(Dm^ifim.^mMii^tb i 

0 0 nm^Mx.-i)'J5^'i'A:=.>;/'^;i/^g-&^'fb^<£iE@fS 
8 6 %i:i^V^^)CDCD. «]^S!(«^att 14 9 mAh/g 
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* f 5 ciiss^-r So bfc*»o•r^ «t^^^gB© 

ff^tt. 1 0 OnmUATi:-r-se:i:Asil*Li^ci:*s5S 
[0 0 8 2] Jil±J:»5. *^B^CD'J5=-'i^Ail#^«-& 

f j-^T- T;b $ :^ -i; A ife^tf Jia^^*jisaj**-r s c t ■e^ 
5SS^[S{c^^^i^«:«^^bA^/J^^^^*cDi;55:^3. wm^mifi 
:^^< i}'^mmmmmx^mm^m*}Mi.tz^-^xi&^ 
xi>^<D^m^mm-r?>citifix^?>v^^A-i9inm 

im^-t^ Z.tifiX^?>^it ifin^X # Tzo 
[0 0 8 3] 

it. ^)=f-t> AS^^JS«-&K'^bt)^c:i^^^Ta^^JgcD- 

as^Ai-cggib. A 1 cDiij^^JS^affijg^f 
e^®Ai©sij^4^#<t-i.ii:-e> %^w,z.¥^o')=f- 

'>ASi^^JB«-&iMb«!ICD<«tl^'fb&'^$< U U^^-tz 
AS^^«^-a-^{b<^®ii&^S!lti*Pn$iJf 5 C ^ 
i.o -75s iia^f*Ig|JCDAlCDiiJ-&*/J%^ < fSCilTN 

Ufc»^CD^fl:CDfiT*«iSiJ-r -S c: AS 
-e^5o UfcASoTs *%H^CDU5^'i'Aa:^^JS1fi^ 

•&{:: t) * CD^S^iHHf r S c AST # 5 t^>f ^ ;v!^ttt: 
ffilxfc'J5^'i7A-i)?Srtei:;feSo Sfe. *^0^cDU5^'i7 
i*^^^Jl«^^'fb«!i©«{ig;5ffitJ;tt«. COD J; a ^ 
*^B^ffl U Ail^^Ma^K<b^?£fKfflt«!3^-r S 



(72)^B^# 

S»imS«ISI5S^*BI;*;*g«^«ii41# 
(72)^0^% Aid 

g»i»a5iisi5«^^fflr;^^ftst^«iii4is 



F^— A(##) 4G048 AA04 ABOl AB05 AC06 AD04 
AEOS 

5H029 AJ03 AJ05 AK03 AL06 AL07 
AL12 AM03 AM04 AMOS AM07 
CJ16 CJ28 DJ16 HJOO HJ02 
HJ04 HJ12 

5H050 AA07 AA08 BA16 BA17 CA08 
CA09 CB07 CB08 CB09 CB12 
FA17 FA18 GAIO GA18 GA27 
HAOO HAOl HA02 HA04 HA12 



